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(54) FLAME RETARDANT POLYOLEFIN COMPOSITION, AND POWER CABLE USING THE 
COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition, having sufficient flame retardance, 
processability, etc., and capable of manifesting electrical characteristics suitable as an electric wire 
covering material, by combining a composite metallic hydroxide flame retardant with a silicone 
compound as a flame retardant assistant and using the resultant combination for a polyolefin resin. 
SOLUTION: This composition is obtained by including (A) 100 pts.wt. polyolefin resin, (B) 80-100 
pts.wt. composite metallic hydroxide, preferably the one represented by formula Mg1-xM2+x(OH)2 
[M2+ is a bivalent metallic ion such as Mn2+ or Fe2+; (x) is 0.001 <(x)<0.9] as a flame retardant and (C) 
1-10 pts.wt. silicone compound (e.g. dimethyl silicone oil or dimethyl polysiloxane rubber) as a flame 
retardant assistant. Thereby, the composition can suitably be used as a covering insulator for power 
cables. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] the polyolefin resin 100 weight section - receiving - the compound metal hydroxide as a flame 
retarder - the 80 - 1 50 weight section and the silicone compound as a fire-resistant assistant - 1 - 10 weight 
******— the fire-resistant polyolefine constituent characterized by things. 

[Claim 2] The compound metal hydroxide by which a flame retarder is expressed with formula Mgl -xM+2x 
(OH)2 (M+2 among a formula) Mn+2 and Fe+ ~ at least one sort chosen from the group of the divalent 
metal ion of 2, Co+2, nickel+2, Cu+2, and Zn+2 - it is - x 0.001<=x<=0.9 it is the number to satisfy - it is 
— fire-resistant polyolefine constituent according to claim 1 characterized by things. 
[Claim 3] The fire-resistant polyolefine constituent according to claim 1 or 2 characterized by polyolefin 
resin consisting of at least one sort chosen from polyethylene, polypropylene, the ethylene / ethyl acrylate 
copolymer, and the ethylene / vinyl acetate copolymer. 

[Claim 4] The fire-resistant polyolefine constituent according to claim 1 to 3 characterized by an oxygen 
index being 28 or more. 

[Claim 5] The power cable which has a fire-resistant polyolefine constituent according to claim 1 to 4 as an 
insulating layer or a sheath. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the low fuming and low toxic fire-resistant 
polyolefine constituent which can be used as structural ingredients, such as an electric wire and covering 
material of a cable, and wallpaper, etc. about a fire-resistant polyolefine constituent. 
[0002] 

[Description of the Prior Art] Polyolefin resin has flexibility, and since the price is cheap as compared with 
other ingredients, it is widely used in various fields. Moreover, since it excels in electric insulation, it is used 
in large quantities also as a wire covering ingredient. 

[0003] Although the fire-resistant polyolefine constituent which gave fire retardancy by blending a flame 
retarder with such polyolefin resin is known, while raising safety further, when it burns excluding a halogen 
in consideration of an environmental problem, in recent years, the toxic gas and the fire-resistant polyolefine 
constituent with less generating of smoke attract attention. 

[0004] Although ethylene / vinyl acetate copolymer (EVA), the ethylene / ethyl acrylate copolymer (EEA), 
etc. which is polyethylene, polypropylene, and its copolymer is widely used as polyolefin resin, these 
PORIRE fin resin is essentially easy flammability, and in order to carry out flameproofing of these resin, it 
needs addition of a flame retarder, a fire-resistant assistant, etc. 

[0005] As a flame retarder, although the bromine system and the halogen series flame retardant of ******** 
are known as what has the fire-resistant high grant effectiveness, these cannot reply to the request of the 
above non halogenation, the reduction in a toxic gas, etc. On the other hand, in other phosphorus series 
flame retardants, the metal hydroxide system flame retarder, the metal hydrate system flame retarder, and 
the metallic-oxide system flame retarder, in order to give sufficient fire retardancy (especially 28 or more 
oxygen indices) for a polyolefin resin constituent, a lot of flame retarders and fire-resistant assistants had to 
be added, for example, addition of the flame retarder of 150 weight sections extent was needed at least to the 
resin 1 00 weight section. 

[0006] However, the polyolefin resin containing such a lot of flame retarders etc. had many practical 
troubles in the application which is inferior in respect of a mechanical property and workability, and needs 
sufficient mechanical property especially. 

[0007] Therefore, the fire-resistant polyolefine which has the further excellent fire retardancy, without 
including a halogen, and has the mechanical property which was moreover excellent is called for. Moreover, 
when using it for the pre-insulation for power cables etc., the electrical characteristics are also important. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, it is the polyolefine system resin ingredient which 
does not contain a halogen, this invention has sufficient fire retardancy and a sufficient mechanical property, 
and workability, and when it is further used as a wire covering ingredient, it aims at offering the fire- 
resistant polyolefine system constituent in which suitable electrical characteristics are shown. 
[0009] 

[Means for Solving the Problem] If it is used for the compound metal hydroxide flame retarder containing 
two or more sorts of metals at polyolefin resin combining a silicone compound as a fire-resistant assistant as 
a result of research of this invention person The amount of flame retarders which the fire retardancy which 
was excellent with the synergistic effect is acquired, therefore spoils a mechanical property is not needed. It 
excelled in a mechanical property and electrical characteristics, and it was found out that the fire-resistant 
polyolefine constituent which can moreover reply to the request of non halogenation, the reduction in a toxic 
gas, and the reduction in emitting smoke is obtained. 
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[0010] therefore, this invention - the polyolefin resin 100 weight section -- receiving - the compound metal 
hydroxide as a flame retarder - the 80 - 1 50 weight section and the silicone compound as a fire-resistant 
assistant - 1 - 10 weight ****** - the low fuming and low toxic fire-resistant polyolefine constituent 
characterized by things is offered. 

[001 1 ] In one desirable mode of the fire-resistant polyolefine constituent of this invention The compound 
metal hydroxide by which a flame retarder is expressed with formula Mgl-xM+2x(OH)2 (M+2 among a 
formula) Mn+2 and Fe+ - at least one sort chosen from the group of the divalent metal ion of 2, Co+2, 
nickel+2, Cu+2, and Zn+2 - it is - x 0.001<=x<=0.9 it is the number to satisfy - it is . 
[0012] Moreover, polyolefin resin consists of at least one sort chosen from polyethylene, polypropylene, the 
ethylene / ethyl acrylate copolymer, and the ethylene / vinyl acetate copolymer in the desirable mode 
according to fire-resistant polyolefine constituent of this invention. 

[0013] The fire-resistant polyolefine constituent of this invention shows 28 or more oxygen indices 
preferably. 

[0014] Moreover, this invention also offers the power cable which has the fire-resistant polyolefine 

constituent of above-mentioned this invention as an insulating layer or a sheath. 

[0015] 

[Embodiment of the Invention] As polyolefin resin used as the base of the fire-resistant polyolefine 
constituent of this invention The polyethylene of a low consistency, semi-gross density, and high density, 
ethylene, and a propylene, Butene-1, a pentene -1, a hexene -1, 4-methyl pentene -1, octene -1, a copolymer 
with an alpha olefin of carbon numbers 3-12 like decene -1, Ethylene/propylene rubber (EPM), ethylene / 
propylene / diene monomer rubber (EPDM), The copolymer of ethylene and polar-group content monomers, 
such as vinyl acetate, an ethyl acrylate, a methacrylic acid, ethyl methacrylate, and a maleic acid, the 
mixture of the arbitration of these polyolefin resin, etc. can be mentioned. 

[0016] Also in these, polyethylene, polypropylene, ethylene / ethyl-acrylate copolymer, ethylene / vinyl 
acetate copolymers, and especially such mixture are desirable. 

[0017] As a flame retarder used for the fire-resistant polyolefine constituent of this invention, the compound 
metal hydroxide containing two or more sorts of metals is used. In addition to the function which gives the 
fire retardancy by water dissociating a compound metal hydroxide and absorbing heat at the time of 
combustion, the function which gives the fire retardancy by the carbonization accelerator catalyst 
effectiveness of the compound-ized metal is demonstrated. 

[001 8] As such a compound metal hydroxide, it is the compound metal hydroxide (M+2 among a formula) 
expressed with formula Mgl-xM+2x(OH)2. It is at least one sort chosen from the group of the divalent 
metal ion of Mn+2, Fe+2, Co+2, nickel+2, Cu+2, and Zn+2, and is x. 0.001<=x<=0.9 It is desirable 
especially it is the number to satisfy, a formula — Mg - one - xM — + — two — x - (— OH — ) — two — 
expressing - having - compound - a metal - a hydroxide - being desirable - an example - ****** — a 
formula - Mg - one - xNi - + - two - x - (-- OH --) - two - Mg - one - xMn - + - two - x - (-- OH --) 
— two — Mg - one - xFe - + - two - x - (-- OH --) — two - expressing - having — compound — a metal - 
a hydroxide — etc. etc. — it can mention . 

[0019] Such a compound metal hydroxide uses a magnesium hydroxide as the base, and is M. It can provide 
as a thing of the gestalt covered with other metal hydroxides expressed, and is M. The metal expressed, for 
example, nickel, has the operation which draws out the hydrogen in the hydrocarbon originating in the 
evaporated polymer component, and flameproofing of a constituent and low emitting smoke-ized 
effectiveness are acquired according to such an operation. 

[0020] The addition of said compound metal hydroxide is the range of 80 to the 150 weight sections to the 
resin 100 weight section. [ weight ] Under in 80 weight sections, if the fire-resistant grant effectiveness is 
not enough and exceeds the 1 50 weight sections, the working characteristic of a constituent and the 
mechanical property of a product will fall remarkably. It is the range of the 100- 120 weight section 
preferably. 

[0021] In the fire-resistant polyolefine constituent of this invention, a silicone compound fire retardancy 
assistant is used with the above-mentioned compound metal hydroxide flame retarder. The silicone 
compound used as a fire-resistant assistant is a compound which has Si-O combined with the organic 
radical, and silicone resin, such as silicone rubber, such as denaturation silicone oil, such as silicone oil, 
such as dimethyl silicone oil and methylphenyl silicone oil, epoxy denaturation, alkyl denaturation, amino 
denaturation, carboxy denaturation, alcoholic denaturation, and ether denaturation, dimethylpolysiloxane 
rubber, and methylvinyl polysiloxane rubber, methyl silicone resin, and ethyl silicone resin, etc. is 
mentioned as such a silicone compound. 
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[0022] The compound which has joint Si-C at the time of combustion is generated including joint Si-O, such 
structures serve as a barrier of heat transfer, this barrier effectiveness and the fire-resistant multiplication 
grant effectiveness by the heat condensation at the time of the carbonization stratification are acquired, and 
these silicone compounds can reduce the amount of the above-mentioned compound metal hydroxide flame 
retarder, and can maintain the mechanical property of a constituent, and can decrease generating of CO at 
the time of combustion of a constituent. 

[0023] A silicone compound carries out 1-10 weight section addition to the polyolefin resin 100 weight 
section. Under in 1-fold both the sections, if the fire-resistant multiplication grant effectiveness acquired 
with said compound metal hydroxide is not enough and exceeds 10 weight sections, the thermal stability of 
a constituent will become inadequate, desirable - the polyolefin resin 100 weight section - receiving - 2 - 
8 weight section ~ 3-5 weight section addition is carried out especially preferably. 

[0024] When using a solid silicone compound in the ordinary temperature of silicone rubber, silicone resin, 
etc., it is desirable to use particle-like silicone powder in consideration of the dispersibility to the inside of a 
resin constituent. The silicon powder with which usual is marketed as such silicone powder can be used. 
[0025] Although silicone powder may be added to a constituent as it is, moreover, a well-known coupling 
agent, For example, a silane system coupling agent like vinyltriethoxysilane and gamma-mercapto propyl 
triethoxysilane, A titanium coupling agent like isopropylisostearoyl titanate, By carrying out surface 
treatment of the silicone powder beforehand using higher-fatty-acid coupling agents, such as stearin acid, a 
maleic acid, and oleic acid, etc., or blending a coupling agent into a constituent Adhesion between silicone 
powder and polyolefin resin can be raised, and the mechanical property of the polyolefine constituent 
obtained can be raised. 

[0026] Furthermore, to the constituent of this invention, the additive of others, such as antioxidants, such as 
softeners, such as plasticizers, such as fatty acids, such as inorganic bulking agents, such as magnesium 
oxide, an aluminum oxide, a zirconium dioxide, titanium oxide, silicon carbide, and a mica, stearin acid, and 
oleic acid, or a metal salt of those, straight mineral oil, a wax, and paraffin, ester, and amides, a coloring* 
agent, an antioxidant, an ultraviolet ray absorbent, lubricant, a stabilizer, a cross linking agent, may be added 
by request in the range which do check the effectiveness made into the purpose 

[0027] Especially the manufacture approach of the constituent of this invention is not limited, and can be 
manufactured by the well-known approach. The component of arbitration which was mentioned to 
polyolefin resin, the compound metal hydroxide flame retarder, the silicone compound fire retardancy 
assistant, and the list above by request is blended, these are kneaded with kneading machines, such as the 
usual Banbury mixer, a tumbler, a pressurized kneader, a kneading extruder, a twin screw extruder, and a 
roll, and a moldings is manufactured, and next, heating bridge formation, water bridge formation in warm 
water, and an electron ray and high-energy radiation are irradiated by request, and a bridge can be 
constructed. 

[0028] In addition to the outstanding fire retardancy, excluding a halogen, since the fire-resistant polyolefine 
constituents of this invention are low fuming one and low toxic gas generating nature, can use them for 
structural materials, such as wallpaper, various consumer products, etc. widely, but Since the amount of the 
flame retarder for acquiring required fire retardancy according to the synergistic effect of a compound metal 
hydroxide flame retarder and a silicone compound ends few and it has the outstanding mechanical property, 
it can be used suitable for the pre-insulation of the power cable which needs sufficient mechanical property' 
in addition to the above-mentioned property etc. 

[0029] The power cable which has the pre-insulation which consists of a constituent of above-mentioned 
this invention can be manufactured by the manufacture approach of a well-known resin pre-insulation cable 
like extrusion coating of using an extruder and a crosshead. 

[0030] for example, the power cable of this invention - a conductor - a top - polyethylene and conductive 
carbon - What prepared the internal semi-conducting layer which consists of a cross linking agent, prepared 
further the insulating layer which consists of a constituent of this invention on it, and constructed the bridge, 
What prepared the still more nearly same external semi-conducting layer as an internal semi-conducting 
layer on it, and constructed the bridge (extrusion molding of two-layer [ these ] or the three layers can be 
carried out to coincidence), An electric shielding tape and a prevention tape are wound around these cables. 
On it A flame retarder, What prepared the sheath which consists of XLPE containing a cross linking agent, 
and the insulating layer which becomes a conductor from the constituent of this invention are extruded. 
Three cables which constructed the bridge are twisted with mediation ingredients (aramid fiber etc.), and it 
can consider as gestalten, such as what wound the prevention tape and covered the same sheath with the 
above on it. 
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[0031] 

[Example] Hereafter, an example explains this invention further. 

[0032] It blends in the amount (weight section) which similarly showed the component shown in the 
example table 1 in Table 1 , kneads for 5 minutes at the temperature of 90 degrees C by the kneader, and is 
the mixture at 160 degrees C by the press machine For 40 minutes and 200 kgf/cm2 Hot forming was 
carried out and the sheet which consists of a constituent of this invention with a thickness of 2mm was 
obtained. 

[0033] About the sample of the sheet obtained above, tensile strength (JIS K 6301), elongation (JIS K 6301), 
hardness (JIS K 6301), and specific gravity were measured as an initial physical property. Moreover, they 
are volume resistivity (JIS K 691 1), a dielectric dissipation factor (tandelta, JIS K 691 1), and a dielectric 
constant (epsilon, JIS K691 1) as electrical characteristics. And the oxygen index (JIS K 7201) was measured 
as a scale which shows fire retardancy for alternating current breakdown voltage. A result is shown in Table 

[0034] The component and amount which were shown in one to example of comparison 4 table 1 were used, 
and the polyolefin resin sheet was manufactured like the example. The mechanical property and electrical 
characteristics of a sheet were measured like the example. A result is shown in Table 2. 
[0035] 
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As shown in Table 2, since the constituent (example) of this invention which used the compound metal 
hydroxide and the silicone compound is reducing the amount of a flame retarder as compared with the 
example 1 of a comparison which used only the magnesium hydroxide of a metal hydroxide system flame 
retarder, its mechanical property improves (especially tensile strength, elongation), and fire retardancy 
(oxygen index) is also intentionally excellent with the synergistic effect of a compound metal hydroxide and 
a silicone compound. 

[0037] The example 2 of a comparison uses only a compound metal hydroxide, and although fire retardancy 

is maintained by having increased the quantity of a flame retarder as compared with the constituent of this 

invention, the mechanical property (especially tensile strength, elongation) is remarkably inferior. 

[0038] Although the examples 3 and 4 of a comparison use together stannic acid zinc or carbon black in an 

amount equivalent to an example as a compound metal hydroxide and a fire-resistant assistant, respectively, 

it is comparing with the constituent of this invention and a gap is also inferior in fire retardancy. Moreover,' 

since the constituent of the example 4 of a comparison which used carbon black is black-ized, it cannot be ' 

used for the discernment color combination currently used for the insulator cable etc. 

[0039] Moreover, the constituent of this invention had sufficient electrical characteristics to use it as pre- 

insulation of a power cable. 

[0040] Furthermore, the exoergic rate and the relation of time amount which were measured by the cone 
calorimeter about the sample obtained in an example and each example of a comparison are shown in 
dmvvin&I . As shown in drawing, it is clear for an exoergic rate with a late namely, curved standup when 
ignition time amount is late and it is the same to be lower than which sample of the example of a 
comparison, and to excel in fire retardancy by the sample of an example. That an exoergic rate is low even if 
it compares with the sample of the example 2 of a comparison which increased only the quantity of and used 
only the same compound metal hydroxide especially as an example has high adiabatic efficiency with the 
Si-C content compound which Si-O and it which are contained in a silicone compound fire retardancy 
assistant burn and generate, and it is considered a being [ it / the barrier of heat transfer 1 **** thine 
[0041] J 

[Effect of the Invention] Since the outstanding fire retardancy and the outstanding mechanical property are 
shown and a halogen is not included, the fire-resistant polyolefine constituent of this invention can be used 
suitable for a power cable covering insulator, various building materials, etc. as a fire-resistant polyolefine 
constituent excellent in safety, and a mechanical property and workability. In the fire-resistant polyolefine 
constituent of this invention, the fire retardancy superior to the case where a well-known compound metal 
hydroxide, stannic acid zinc, or carbon black is used together in an equivalent amount is acquired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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